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(57) Abstract * * „ — * 5/ 5*® 

A method for conveniently detecting 1 ^ - ^ 

nonsense mutations and firameshift mutations, ^ f tc — 1 I 

which is applicable even to large-sized test 

DNAs. This method comprises inserting, into a ^ | °7 / ‘L 

vector containing a promoter, an initiation ^3l=xaXD^»-r- « — — / iS© 

codon located downstream the promoter and a ^ ^ [ ■tna 

reporter gene located downstream the initiation * -f— ** | J M * > jjjuA **’**’ 

codon which is a structural gene under the *■■■■ g* - *>■ « — « - **** ” 

regulation by the promoter and a fused — m ^T 

polypeptide consisting of the polypeptide / / VIA / *•* -I 

encoded by which and another polypeptide - - „ ^ ^ II •ijr.-" I* 

bonded to the N-terminus of the former V*. Vyl! 

polypeptide can be detected based on the 

function of the polypeptide encoded by the «*»«-, aW Z±t l± 

structural gene, a test nucleic acid fragment L * 

which makes the reading frame of the reporter vector te jt dma fragment ootoknimmia-] 

gene to match the above-mentioned initiation ^SSa^w*) 

codon when it is a normal type one to a site 

downstream the initiation codon but upstream ^SSSSSgm tuSSS^M 

the reporter gene; expressing the test nucleic M ~ C0 “ T * 

zssz “ « -» » « - *« — ■*— ” - ■ tod poiwp “ dt 

function of the polypeptide encoded by the reporter gene is produced. 
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K>i, taEtRSflte=> K>*y tTfclcttltU ^E— ^ — cD^lfi 
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ijK^f- K^ISp LfeHteatfU ^*' fflaE^itaft^-lw^ l J I3 — K^tL-5) 
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^7v/i/£3fct40>?i££fflL'* 
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fli>Z £fc. URASite^^a-T^fflllSIi. 5F0A (5-7 

□ Q;fPf- >SS'5-f luoro-orotic acid)) T - -f & - 

tb<T!ZZ> (.tUtts Ura'IiS FO AUtt^, U r a + IJ5 F O AS&tl 
5 -Cft*) . URASaft^^CDtf^Ll'Utf-^-iIfc^^LTGF P ( 
green fluorescent protein) *£* (Chalfie. M. et al.. Science 236. 802- 
805. 1994) „ ADE2iift* (BISS*. Stotz. A. et al.. Gene 95. 91-98. 
1990) . CAN11fiWCYH2ie?- (Pi # t $ Nature 387. 29. May, 
1997) 1? $-^(f -5) E <h/J*Tr#&^Ctlbl-®5t£ : H'5> tO'ClittL'. 
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(mtt Broach, J. R. et al.. "Experimental Manipulation of Gene Expre 

ssion" Academic Press 1983)5*£$lf *> E £ 
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filrfESHRMfe^ K><h— l; 
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•E^S(7)7(7 b*f- Ktt (Xli'>&< b*^ K&£ 3 T'fi|ofzt|£<D& 

25 y) ttoT. a*. 

y &0)#fflt N b4i& o P C R3|(Dteatf(8j£l-«fc L ) fc£&$S£BT 
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U R A 3 K> 5 7b' b ^(7)13— Kill® Jt'atl 

X; h'p RS3 1 6 (Sikorski. R. S. etal , Genetics 122, 19-27 (1989) , 
GenBank U03442, X^-ft : Robert S. Sikorski. Johns Hopkins University) <75 
7 (7 K§-§-4 2 3 ~ 1 2 3 9 n t <75pSi$£, BamHI oC&XIS Bgl I I 

5 £5’ H£ffll'TPCRKJ:yii*SLf-o 

tz BamHI/Bglll ^XsKpRSPGK (Ishioka etal.. Oncogene 

10, 1485-92(1995), A¥5fc : <D BamH! 

A£$iX."Cji AL, h'pCI-HA(URA3)£ftfco 

-£Nsil <h Pst! <femu KpCI-HA(URA3)-2£fcfc 

10 (12 1 (Da) o 

[00 2 1 ] 
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LT®#A<7 ) ') AD N A&tf/Xli£R N L J^<IL 

tzo fcfc\ Z*ie>©»#&0!«*A©BRCAiafi^fl)a-K1«lta)tt*E5i] 
15 (FitzGerald, M. G. etal.. New Engl. J. Med. 334. 143- 

9 (1996); GenBank U14680) 0 rfilfiCD c D N A "J h (First-Strand cDNA 
Synthesis kit (^TJUTvTttHO ) fcffll'T c D N A Lfto ^(Dcfco 

latlIbWt'rVADNAXttc D N A LT, P C RIO^ N 

AttfrZmiUzo ifffiLktt&DNABr*!*, BRCA1«g^96-90 
20 8 n t (BRCA1 a) , 789~4214nt (BRCAlb), 4 O 8 9 ~ 

5 7 O 8 n t (BRCAIc) (01 <Db#RI) . BRC A 1 a&tfBR 

C A 1 clic DN A^filSi: LTtifiL, BRCA1 b I* c D N A&lW A D 
NA<D^tl€tl^»Si:UTt*«Lfco BRCA1 a V- 

CDi££S£5'll£, 5’ -GAAAGTT CATT GGAACAGAAAGAA-3 ' SO* 5' -ACCCT GAT ACTTTTCT GGAT 
25 G-3' Ufontzo B R C A 1 b <7)ifi£iSE?l|li, 5' -CCCA 

G ATCTGCTGCTT GT GAATTTT CT6AG-3’ Rif 5’ -CCCAGATCTT AAGTTT GAAT CCAT GCTTTG-3' T* 
fcofto BRCA1 c (DitiEflli, 5' -ATGAGGCATCA 

GTCTGAAAGC-3’ & 5’ -GT AGT GGCT GT GGGGG AT CT-3 ’ V fc O It, PCR liSiliStt 
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SJ(DTfilS(7)^’V 9 4 °C, A 94°C. 1 ftTaUD^t* 

Iff % 60°C, 1 ^W<757--'J 7 2 °C. 3. 5 b 

|«*1M$;U£3 0(S«y£U **l=7 2°C. 4»MfllWlS$fftt7:i: 

iCcfc ViiUot'o 

5 fi|#AfiJfcCDi{Ji|>SBRC A 1 a. BRCA1 bSO'BRCAl cffifi^pCI-H 

A(URA3)-2 (D BamHI gSttllftALT?7*5 K pCI-BRIE. pC I -BR1 D S.I/ pCI-BR 
iG^-en-fti fttz (121 1 (7) b #88) „ 

7, ■ -tr b t‘yl (Saccharomyces cerevisiae) YPH 4 9 9 0£iZE) 

y»*lK»L tztZb, ^StiE&tm±TURA + 

10 Trfcofc, 

laKLf: (01 Ob) o ^^77^75 — pCI-BRIF IJ, 7^7 5 K pCI-BRIE CD 
tf ABitt f£<7) 1 8 3 ~ 8 2 7 n t — “7 ft $ — 4=1- 1 (1 U 

J&'ff«Lftl') Bglll e8ftl-£*.fctO*efc&o *V7:^*-pCI-BR1CUL 
15 KpCI-BRIDOfliABf^OS 88-411 Int ft Stul /B 

amHI/Smal &<7)7?£>& 0 4r-V 7 $r— pCI-BRIH l£, ^^7=; 

K pCI-BRIG (Dtf ABt >7 4(04 21 5 ~ 5 6 0 9 n t Z3.——OU Bgl I I SB&I- 
|^ ; t(Dt'M, ft is, Znb(7)ia*E5lJlis GenBank U14680 IZ&K2 *lT 
\,\& 9 PCRIi, ftl-fcbtifc, 

20 t LX. S;ljttt0Orti»O4'V 4f-V 7 ^-pCI-BR 

IF 5' -GAAGATCTGATTTTCTGCATAG 

CATTAATGAC-3' 5’ -GAAGAT CT GAACAT CAT CAACCCAGTAAT AAT G-3 T*fc y , 

^ / </ 7 ^_pC|-BR1CCD8il!l(7)t4tf)l-fflO'fc'^7'r7— 5' -CCCGGA 
TCCCGGGAGTT GGT CT GAGT GACA-3' 5' -CCCGGATCCAGGCCTCTCAGCTGCACGCTTC-3’ T* 

25 & l J. pCI-BR1H(DMStOt-jftl;fflL N t-^' ; 7^V — (DiSftEf'l 

li x 5' -GAAGATCTCCTGT GGTG ACCCGAGAGT GGGT G-3' Rtf 5’ -GAAGATCTATTATTTTCTTCCA 
AGCCCGTTCC-3"efcofc 6 tit. PCRIi, 9 4°C. 9 4 

°C % 2 6 8°C. 1 
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0 >1$: 3 0 @}i l J ii L, SSI-6 8°C, 4 / r$Tu[<T)W&.1.¥k% *7 & 9 >- £ 
lid: L J frfi o ft, 

(2) J8#lEtfc&0ttdS 

SiSaSSi: UT(i. • 

5 -fe L/ tf vX YPH499 ^ (Stratagene ttcfc L J rfiSS) Srfflb'ft, ^ A tf— T > h 

S«i. y PD^^tte^TrSiLfcia^l-i^^'J^OACLiOAc) 

5 Z irllcfc UISHiLft ( Ishioka C. etal., Nature Genet. 5, 124-129(1993)), 
$ * ftfc a > e-- f > b r* 5 % D M S O <75?R£T T* - 8 0 

°C-Q%rMLtzo tits. )j|USLfcx>t 0 -T> 

10 !&£/>£< it,3*EIIIII*«l#1'S. jfcllfobftfc, ii«ttttDNABr 

>1 (sMtSD 152 0 0 n g i;, 1R§4- - 0 Lft, -tlfi 
^7^^-J530n giS^ttOLiOAc & (Ito H. , J. Bacteriol. 153, 

1 63-1 68(1 983) Ishioka H. etal., 1993 (fiftf®) HI2I& Lft 

OlzmUzHii) Hd^J^KfE&Lft, fcfc* BRCA1 a. BRCAlb, 
15 BRCA1 4? W “S'— pCI-BRIF (Bglll 10 (b$!) <• 

pCI-BRIC (BamHI/Smal >#Hk«S) &0*pCI-BR1H (Bglll ifHtlfc) 
ft, 

»*!££(*«» a-f &b*iftff2® 

20 ^^i$i§ife±Y?3 C’C'CiS#^ 85% 

R A+ ■eJbtilf. &&D N A»rf ! rli1->-t:>*^£ 

*&tf7l/-A->7 h£«£J!£££&L'^^l»TLfto 
URA- -cfcHI^«DNA»f> ! rlit>-t:>^^^*Xli7b-Av7 b£ 
$IEJ4££fr Lft, URA + (DHa/M'Sfl'^tsa (ii'JS4 0~5 0 

25 %) 1 1 . ttttDNABi)tl*^>-tr>X?l«MXtt7l/-A*>7h*«i**S^ 

t; t» <D t £ £ ti l ' t CD t (D 'v t P ft a "C fc £> t ^1 fr L ft , 

(3) 

*S££T!ES1 li**. Si li7F£ft&£?l-' ±Ero^ai=^o-C#b*ifc 
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£fc. »#Pt. 99 (*1#IH) l = Ol'T<D***IHl0d<D£ 
flfl|C:f55tMI-5K'^‘o v -V - UCD£i4 i 5}'l£fii'?£AES&03 DNABfifr^tfALfc^l/ 
hD-^Tffcy. SWIlPt. 9 9|ZOL'TW«*Tfc*o 
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geffifll2 A h3?^^mc7) 

Citte^N*!#^ (±iH£*0ft6 1 %) (Dfll«l=OL'TttSfm«fofco £ 
±ga<7)ffi(?5S#(0^9 3%?b<A 

A'oTl'-i) (Nakamura Y. et al.. New Strategies for Treatment of Hereditar 

y Colorectal Cancer, Ed. S. Baba et al., 1996, pp. 93-98) 0 

3? II i A 4 if (0 1 <h t { ±lZ N 3(E left- fi L T L ' £> o 

&&D N AKJtli. >/<»Xli«*A'J >/^a*(D>rV AD N 

AXIicDNA^^tLTiHSiUfio Jt«Lfctt*DNA»rfi(i. APCitft 
T-CD 1 9 ~ 1 9 7 7 n t (APCa) , 1978~5256nt (APCb) , 

1 978~3570n t (APCc) , 3571~5256nt ( A P C d ) T? 

fcofc (01 <7)b#BS) o A PC a ■?-£>££ 

S2^]li, 5' -ATGGCTGCAGCTTCATATGAT-3’ RlS 5’ -CTGTGGTCCTCATTTGTAGC-3' 7?feo 
tzo A PC 5’ -CAAATCCTAA 

GAGAGAACAAC-3' SI/ 5’ -GTCCATT AT CTTTTT CACACG-3' V fe o fc 0 APCc BJrTt CD 

5' -CAAATCCTAAGAGAGAACAA-3' &U* 

5' -GGCATATTTTAAACTATAATC-3’ 7?&7>fc 0 A P C d Iff ft 0)ifffl0)fc<!fclCffl b N /i ? 

^ ^ -7— (7)Jt* E5>lli s 5' - ACAGAT ATTCCTTC AT C ACAG-3 ' atf 5’ -GTCCATT ATCTTTTT 
CACACG-3’ -efcofc. PCRii^ififfJi tmc&ftvftte-otzo 
®’JftA^3fc(73tiWA PCa, A PC b2&tf A P C c Brft £ pCI-HA(URA3)-2 (7) B 
amHI K pCI-APC6. pCI-APCIO atf pCI-APC7 Ztti? h 

fttz (12 1 0)b#BP.) o • -bbtfvX 

Y PH 4 9 9 £'JSj£lC£ y c 5 s R A + _ CS) 

■otzc 

pcri z*v**vi*'?*-z 

H8Lfc (01<Db) . **?:?*$*— pCI-APC8tt* ^77; K pC I -APC6 (D 
ffABrft 1 * 1 ^ 1 09"1 899n t £a— — Bgl 1 1 8U{4(C$^.tc ti<D"Cfc&o 
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1 5 

^’V^^-pCi-APCSI t. KpCI-APCIO 0 5 4- 

5 2 0 1 n t £a--?£Nsil «(aK*X.fci<7>T?fe*>. ** "J 7*'? $ -pCI - 
APC9IS. KpCI-APC7(7)WA»rfr4><7)2 0 86~3489n t £a“- 

/7 ^ Bg 1 1 1 Zftb0il£E5 | ll4* GenBank M740 

5 88ICf£KS*lTL'£o ^^^^K/7^-pCI-APC8fl)aM<OfcAI=fflt'fc^7-f^ 

— (DISSE^IIS- 5' -CGAAGATCTATTATCTTCTAGCTCTTGTCGAA6-3' &U- 5' -CGAAGATCT 
ACTTT AGCCATT ATT GAAGT GGA-3' "Cfo 1 ^ 4 Fa* '7 $ -pCI-APC9 ©HMOfcdfcll 

5’ -CGAAGATCTTGCTGAGAGATTCCACAAAGTTCC-3 $. 

5' -CGAAGAT CT AGACCAACAAATT AT AGCAT AAAAT AT-3 ’ "Cfcofe. P C Rli. Sfcl-ftb 

10 tit;. tiABJr)! L"Cs t fs] 

fc*k ***V?***-pCI-APC5li. pCl-APCIO tOAPCb^ 

(7) 2 0(75 Ns i I fflifi£Nsil T?^»ft 4 Z <h (-£ l J a®Sl tfc. 

— $\ fflSEP-— — “i 7 Lti & 05 b. *. 

Lf-tefcD N ABJrTn^ffltV <h(5l bl£;£l-<fc P - 

15 -tr* • -fel/tfvX YPH499 

lEUSt/ - ? b— Av7 0 ^-° 

tt*^TE*2ai;3l^1-, £*Lfc6*!M>*$0£®2llSl'o 

02^, J*<*yo£*JlVCl'*t hfr\ 

h-cfc-s. *2atf3i^d*i*«k5i^ -t*2<75£& 

20 iz^oxnbtitz^mt, 

•easy. 

-£j&<5tE2*tfco Sfc* ««jA(75S# 11-2 (g2#!$) lCOL'T<75 
fgS^® 1 <75 d <75€fll-ft5tWI-7F:1'o V-V~ A&&<7) D N A 

At fcp > h P— )l~Qfovs A(D&% 1 1-2 ir,OL'T(DlS^ 


25 T?fe&o 
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PCRT?tf<*L, I 6%7tf'J7? 'J^7S 

K^UlSlftifil-A'It, x^v^A^Q Kifefel-cfc l ) nHUtLTtftfrLfc. 

b y Xft'*l2l 2 (7)^^121C7)§^^0)Tffi l ll-IHtE £ 

n-ci'*, jut. «-*»©«iii=oL'TiJiwr4. 

g%A 

APCSfi : f©2 761~2877nt (GenBank M74088) ~t & t , & 

#(D£s^ 1 1-2 &l>* 1 1-3 l-fcl'T, lETS&'tM' X (1 0 7 b p ) (DffiftlZtiaTL. 
HfltirJSl' (103 bp) ISifttfS.Ctzo ctlli. ^-rOffo LTL'-S-^COiS 
fi?-A'’2805n t Ilfcl'T 4 b p (DA& (2805de 1 4) ££ CTl'-S A' b T'fo-So 
1 1-1 "CIS 10 7b p(D%ift(»ftti<£.\:tz 0 

*»Atisu:fli«©pcRii«*i«SAfiii TjJHbLfc. in "eii, E#fc 
10 7b p <7)Bfr)n ( X TjO » 71b p CDBt U tz„ Xtllis 2 8 3 1 n t l-fc 
(2831 insT) , Aflll ffl5(4 CTTAAG 1f$L Ctz A' b V fob* »_CD7 
1 b p(7 )>/\> Kli H-1 at/ ll-2-Clilbn^A'ofco 

%mc 

APCilfi ; f<753 7 4 4~3 8 2 7 n t£«i®Lfco « 1-7 SO'fOW.I 
#3A (11-1, 1 1-2 &l>* 1 1-3) TMi, IE7S&1M X<7) 8 4 b pCDgfrtt 1-1)0*., ^ 
S5lZ^l'8 2 b p(D/0 K*<±Cfco o LTL'^-^COafi^ 

A<3 7 6 5 n t Ilfcl'T 2 b p ££LTl'£ (3765de 1 2) A' b 7? £> -i) « Z(D8 2 
b p<7)/\*> Kli, flMNMheWMJfc K'CttllbtlttA'ofc. 
iipa^E 

A P Cilfe^COS 881~3964n t £ififiLf'o ft l"1 (£&D <t E (DM 

75 tt) M-2 (*#SE) l-fcl'Tli, lHt(it^X(D8 4 

b pCDBrKl-DO*., JWtl=fit'7 9b P 0)K^<4i:Tt'fc. -tlli, ^rnft 
•a LTl N '& - -^<7Pj8(E?'^3 945n tllfcl'TSbp (3945de 1 5) 

frb'Cfc&o H-1 (£&D i: E(DW5t t) , H-2 (*fcD) at/ 1 1-3 (*& 
"Cl*, Ett£^X(D&1fc0)<fr?b < £b*lf::<> 
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5^7«;f^7>f7-Sffll'tAPCafiT(J)3 881~4004n t $ Iff 18 
Lf' 0 li. 5' -TGCTGTGACACTGCTGGAGC-3’ 

^=X77f^UtfK) (7)tSSE5i|^^L. 3 9 8 6 n tTrT£CH$*& 

5 ;Al'T\ Sacl tiPHt Ltz 0 8 14 HfcL'T 

It, lEUt&'tM X0) 1 2 4 b p (DBtJiIoJJO*.* 1 0 7 b pflBrJnA^Cfco 
li % 3 9 8 3 n t Ilfcl'TI b p (DA&tf&CXtiV (3983de!A) , ^bl:±E 
TA'bC-^C7)$S<7)ft£>l~Sacl «S&, GAGCTC £ £ Cfc A' b "C fe 6o C (7)1 07 
b p(D/<y Kli 1 1-1 TfttUbftfcA'ofco 

10 jgffiffi|3 BRCA 
CD&til 

(1) BRCA 2 *rry 7*9 

URA 3*feT0=i K>5j&'5>35«W)ffit:a K>fC<7)=i- 
~ K pRS 3 1 6 (Sikorski, R. S. eta I., Genet icsl 22, 19-27 (1989), GenBa 
15 nk U03442. K^-% : Robert S. Sikorski, Johns Hopkins University) CD^<7b 
KS# 423—1239 nt (7)$|iSE£ BamHI Wi4Xli Bgl 1 1 5' £ 

h£ffll'T PCR l-JtUifWLfco BamH I /Bgl 1 1 Br)n 

K pRSPGK (Ishioka et a I . , Oncogene 10, 1485-1492(1995) * A^ 

<7) BamH I «<4IC7 U“A£ ttUTti 
20 Al^7X5 K pC I -HA (URA3) Ztotto Cl<7)*£ $-£ Nsi I t Pst I fCWt 
U gaaiSUT^Ac KpCI-HA(URA3)-2 £%tz. 

—15. fit# AfiJfc BR2a, BR2b. BR2c, BR2d fi.0* BR2e Wr^ £TI5<7) PCR 

BRC A 2iH£?-^<7)S-3tfi ; ?-^tiE(7)ffi!l&U : #]®S^8fil5 

&£®3\Z7fito if 1 ® Ltc DNA BrJnlix BRCA2 itfi^(7) 219-2358 nt (BR2ah 21 
25 49-4815 nt (BR2bh 4639-6708 nt (BR2c) , 6493-8439 nt (BR2dh 8251-104 

76 nt (BR2e)-C*&o7-Co BR2a T-OJIfcEMli 

5’ -GGAAGATCTATGCCTATTGGATCCAAAGAGAG-3’ 2&t£ 5' -GGAAG AT CTT G ACAG AAT CAGCTTCTG 
GGG-3’ V fritz, BR2b tiKOmOtzMzmi'tz? 1 ?* T-OlttHBMIi 5’ -CGG 
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10 


15 


20 


GATCCTCTTCTGTGAAAAGAAGCTGTTCAC-3' 5' -CGGGATCCCCCGCTAGCTGTATGAAAACCC-3 

■Tr&of-o 5 '- CGGGATCC 

AG AAAGAACAAAAT GGACATTCT AAG-3' 5' -CGGGATCCTTGTTGAAATTGAGAGAGATATGGAG-3 

B R2dSlTfr(7)tSffi(Dfc^i;ffl^fc^7'<V-^^SE5'lli5'-GGAAGAT 

CTGAGCATAGTCTTCACTATTCACCTAC-3' 5' -GGAAGATCTTAAGAGGGGAGGATCTAACTGG-3' 

■efeofc. BR2e»r> i rtDr9ffi(Dt'^l-fflL't^7^^-^^SSB5illi5'-CGGGATCCG 

ATAGAAGCAGAAGATCGGCTATAA-3' 5' -CGGGATCCGATATATTTTTTAGTTGTAATTGTGTCCTG 

» y /. ... . n,*-» r\ XiK Bfl 


25 


-y-Zhotz. tit. BR2a(DPCRIi, 94°C, 4#l«a>*ttxa*. 94U 30 »HI 
0*14X8. 68°C, 3#l« U. 1+M'^mi-. 

aic4»M^o««€atfu-ct'<) ©7=-'j>*xa*#«xa*&i*** 

c- 72°c. 5#M0#ftxa£fT?xfci::*Hmofc. 
BR2b BR2c (D PCR li, 94°C, 4 tf|!IJ0*tlXli&. 94°C, 30 #010*14X8 
gks 60 °C S 15»nn<07=-'j>^xa. 72°C3 ^PJ!+DT4 ^ «> 

-y-zf' 27 HI ay )£U* 72°C, 5 ^IW0)#ftXfi$:^7 7 >- £ 

fc# BR2d <D PCR 1$. 94°C, 4 ffl0*14X8&. 94t. 30 #010*14X8*. 60 
°C, 15 #0|07=“'J >7X8. 72^3tf0!+DT4#010#ftX8*'bl**'y‘4’7 
JUSasmySU ft^72°C, 5»«fl)aftxa«lT9CfclCJ:9(70fc. BR 
2e <D PCR li. 94°C. 2 #010*14X8*. 94°C, 30 #010*14X8*. 58°C. 3 
0 #0)07 — — ') 72°C3 #0I+DT4 #0|0#*X#A' 0 fr'Z. 

35@8<’J£U ft»l-72°C, 5^W0)#*Xfi^ff ; 5-«!:lC«J:y^Tofc. 

®«AE&*0*t«BR2a, BR2b, BR2c. BR2d &.l£ BR2e BrJi^r pCI-HA(URA3) -2 CD 
BamH I A LT pBR2a. pBR2b, pBR2c. pBR2d &lS pBR2e £*tl?*lMto 

■ -t2UtfvXYPH499 £*&i-<fcyfell 

aaufctc?). ^#te*fri^xuRA^fcofco 
pBR2a0*7>v7*7*-li* *l®»*Pst 1 i Xba II ****** *~PBR2 
a £)>HfcL#A0r***» 365-2239 nt $&2£?tzt<n-?bZ>> pBR2b 0*^ 
-,**** -I*. *1188** Xba I <t Spe I ****** 

2239 ~ 4734 nt pBR2c 0^7 5 
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\Z % ft||JgS|^Spe I t Pst I X* pBR2c fcifHt LftABTfi 1 * 3 ASM73 

4 — 6603 nt £$#£ot" i^Xfo-So pBR2d (D¥ T "J Zf* 5 ~ IS. Ps 

t | t Spe I XM&A'<(7$-pBR2d SiPHbLttABrtf*** 6603-8350 nt £f£ 
££ofct£>X£>6 0 pBR2e 0*7*:/ ?*$*“!*. flPSS^Spe I t Bel IT? 

5 $ — pBR2e $• ;N ‘ft Ltf ABr# 8350 1 0397 nt £ fiii £ £ o tr i><T) 

T?fe-5o tiHs Z*lbO)tt*E?'lli. GenBank U43746 HfEE^ftXl'&o 
( 2 ) BRCA 2 SC 7 vti 4 

***®?i«®*2 «atf«#A0 brca2 'J -t* b 

-A0±1BWI='3t'X®*£l7ofc. 

10 **®EfUSM2«0 EBV X*5EfcLf_ 'J = > h- P-^<i: LT® 

#x<n 'j >/ <#/>' b y / a dna atf/xi*£ rna &%&\z & y ®tt & fc* 

lftb(DS%at;«ttA<7)BRCA 2ae?©a- K«*0tt*E5>JI*^0fr*'‘aX 
L,n£ 0 tfilfiCD c0NA^f$^7 h (First-Strand cDNA Synthesis kit (7711/7 
vTttfi) ) £ffll'X cDNA £^f$Lfc 0 Z<DJ: 5 l-LT#btltsy/ADNAXIi 
15 cDNA£8S£ LX. PCRI=J:y»ttDNABr)V£*«tfc. *« Uz&& DNA SJfK 
li. BRCA2 iSfe-?-0 21 9 — 2358 nt (BR2ah 2149-4815 nt (BR2b) , 4639~6708 n 
t (BR2c). 6493 — 8439 nt (BR2d) , 8251-10476 nt (BR2e) X th o fc. BR2a Bt>V 
0itit@0 + ::0lTffll'/'::777'1' ~ 7 ~ 5’ -ATGCCTATTGGATCCAAAGAGAG-3 

5' -TGACAGAAT CAGCTT CT GGGG-3' Xfeofc . BR2b Brtt ~3 

20 =j 4 (DiSSEWi 5' -TCTTCTGT GAAAAG AAGCT GTTCAC-3 ' 5’ -CCCGCTAGCTGTAT 

GAAAACCC-3’ Xfeot'o BR2c Bi)n d' X— - 

' -AGAAAGAACAAAATGGACATTCTAAG-3’ at; 5’ -TTGTTGAAATTGAGAGAGATATGGAG-3’ Xfc 
Ofco BR2d 7-0**EJ»ll* 5’ -TCTGAGCATAGT 

CTTCACTATTCACCTAC-3’ Stf 5’ -TCTTAAGAGGGGAGGATCTAACTGG-3 X'&otr <= BR2e BJr 

25 ^(DUffiWfc^lTfflt'ti^^^^-CDttaEflliS’-GATAGAAGCAGAAGATCGGCTATAA 

-3’ St; 5' -GATATATTTTTTAGTTGTAATTGTGTCCTG-3- Xfcofco BR2a <D PCR 1 

94°C. 4#rfl<7)£t£l§ifc* 94°C. 30 8>M0)®14l8f£. 68°C, 3 ftffl + DT4 

07- — ij 35 72 ° C ' 
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BR2b &£>' BR2c CD PCR It, 94°C, 4 ft 
P a T<7)£ttXfI<£, 94°C, 30»l«l(7)*ttiaa, 60°C, 15»W(07--'J>^xa, 
72°C3 27 ftftl- 72°C, 

S^IHKnWftXaSfT^Xill^yffofc. BR2d CD PCR IS, 94°C, 4tflW<&St£ 
lift, 94°Cx 3O»|ll|0*ttiafc. 60°C, 15 8>|H|fl>7--U >*Xfl, 72°C3 
^TaVDT4 fil<Ta1<7M$£Xfl7b'b/££1M 35 IHSyjSLs flftl- 72°C, 5# 
|W<D#*ia£fr3wfc|C«fcyfTofc. BR2e (7) PCR It, 94°C, 
ft. 94°C, 30 »IB10)ft1txaft* 58°C, 3 0»Mfl)7-- >J >7X8. 72°C3^ 
nij+DT4aiwfl)#ftxa*'bfiR-6-y-^^^$ 35®ayiiL. sfti~72°c. saw 
fl)#ftia$tT?Xi:l=J:yffofc. 

(3) atu 

^i-wau 

fcaaoNAirfr*fflt\ nmmu 2tmi;afcic<fcyB*-y-’j'*n5‘b**-fe 
i/e?/xYPH499 **iz»*cftL. »*!£»#£>■* lx. 

7U-Av7 t'S&WI-Ol'Taifcfrofco 07V 

D ^7S/7l'M$£l'fcfc±‘C»WEaft£i§*‘*'£ 

<h 2 ) 5 FOA (5-7PPtPf->® (5-fluoro 
-orotic acid) ) Mfc»*fe±T!»ll*KaM*£ »** £ - £ l=<fc S*#f- 4 7» 

(4) *S£ 

*S££S4U:*1% Ml &tf»#2KOlvCDNA *>-7>*JWr£fTofc 0 

jft#1 it, ^xPtt£t£X5146delTTTA(4bp££)£BR 2 c Brtf flltftJii Lfc 0 
||2lt '\TPftnt4X 6697delTC(2bp££)£ BR 2 d Lfco tt 

ot, DNA ®Tfr<D&£R5 1 l$tfr0)*a£: 

t *4i:-a LTfc y . y t>t>x^sai/7u-Av 

7 
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til 

( 1 ) hMSH 2 7 ?'<'?$— 

{i^Aa^CDPCRti^ShMSH 2 ORF (GenBank U 03911 V) nt. 4~2805) £ 
pC I -HA (URA3) ~2 CD BamH I fflltSICtfALT pC I -MSI 9 £#/io -tlbC 
^_ T? +)-> y ^p = -b7. • tL/t'vI YPH499 £;$;£ L J LT_ 2: - b. ft* 
URA\ 5F0A!SS:til2fcofco 

y Zf* ^ £ — pC I -MS20 li, ftl®SI*Bgl II TM£;t*7$-pCI-MS19 £ 
>PHt L$i 97~2730 nt £$&£iofc t»<£>T: £>■!>» 

Ltffll'fc, iffl^^^^^-pCI-MSig S,I>* pC I -MS20 AtfrK £>**>££ 

( 2 ) hMSH 2 SC 7 -V-tr ^ 

#- vAttAMMS*# 1 S&tffit$A 2 €0 hMSH2 itfi^CD*- 
4 . >^7U-A(D±fS«lC^L'T^5^ftofc 0 

A \~o-)lt LT®«A2€cD 
'J>/^A'b±RNA^«;£li<fcUmiiLfc 0 fcfc\ Ciib©£fSMA(Oh 
MSH 211^0=1- hliacDliaiE^lli^^^^oTL'^o rfigS<DcDNA£j£* 

7 h (Fi rst — Strand cDNA Synthesis kit ( 7 7 JI/7 v7ttS0 ) £ffll'TcDNA 
S^Lfc. Z 0 <):?l-LTfcbftfccDNA£|*Si£LT, PCRlC*y«ttONABr 
tf£i|1«Lfc 0 it«LfcfcfcDNASr*l±. HMSH2 4-2805 ntT?fcofcc 

— 0)i£iE9l]l£ 5' -AT GGCGGTGCAGCCGAAGG 
AGACGC-3’ "BilS 5' -CGTAGTAACTTTTATTCGTGAAATGATTTCATT-3’ "Cfoo/io £fc. 
PCR&ttl*> 94°CA 4tfffl<7)3Et£Xfi&. 94°C, 30 «.'ffl<7)£t£X*H£. 60°C. 30 
«?W07--'J >718. 72°C 3 5J-M0)#ftxaA'bl*€>-9-'f 32 0& L J 

SU ft&H72°CA 5#M0>IMU:8£ff9w£l::«fcyfTOfco 
( 3 ) 8utj 

fc«*DNABr**ffil\ *H£0U1> 2 ;BU* 3 £fflC 5 &lC*yilft*'y*nS*fe 
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7. • -tr 1/ t* vl YPH499 

^IS7l/-Av7 h3S$!E£l"Ol'T&S£frof-o 

1 ) v)U£#£&l'latfe±‘Cff*Kfzifetfc £*o 
<t 2 ) 5 FOA (5 - 7PO^"nf->^ (5-f 

5 luoro-orotic acid) ) $$ t'«ftfc-t*C»JllEJ*fc i I- «fc b * ^ 

* ?»#*(-<* yffofc. 

( 4 ) $ci^ 

a#1 lCOL'TDNAv-^>7.«?«T^^ot:o A# 1 I*. 
/N-f- P|#"at4T? 2297delC (1 bp %.&) £ hMSH2 BJrFi'rtl-^fcti Ltz 0 V£o T* _hsS(7) 
10 ttfcDNA®r*(Di££B25i]fl?#rC7)*SAi:5r±f~-& 

LTfc L J, Is— ■**'>? hgtegM 

85 



% lira* 

% 5F0A* 
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14% 

hn-;U2 
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8% 
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E9J## : 1 
E9J0)5$ : 24 
E9I05SJ : tm 
5 ll<7)» : ~*m 

h#Dv- : SIS# 

£9J 

GAAAGTTCAT TGGAACAGAA AGAA 

io e$)j*# : 2 
E9I<7>5$ : 21 
E9J0)1 : ^Eflft 
: -*E 

h^Pv- : IS&# 

15 E9J 

ACCCTGATAC TTTTCTGGAT G 21 

EMI# : 3 
E9I<7)5$ : 30 
20 E9KDS2 : ttift 
SSflft : -** 

Kt^Pv- : KMtt 

E91 

CCCAGATCTG CTGCTTGTGA ATTTTCTGAG 30 

25 

E»« : 4 
SS9I<7)5$ : 30 
E9IOS : ttift 


E9IX 


24 
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h tK P V : Stl# 

EM 

CCCAGATCTT AAGTTTGAAT CCATGCTTTG 

EM## : 5 
EM<D#S : 21 
EM0>£! : tttt 

h*Pv- : EtStt 

EM 

ATGAGGCATC AGTCTGAAAG C 

EM## : 6 
EMO>#£ : 20 
EM0>£! ; tti* 
tt< 0 « : -** 
k^pv- : ess# 

EM 

GTAGTGGCTG TGGGGGATCT 

EM## : 7 

EM®#* : 32 

EM cos : mb 
tt< D» : “*• 
h^Pv- : INK 

EM 

GAAGATCTGA TTTTCTGCAT AGCATTAATG AC 


32 
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E ?]#■§■ : 8 
E5lj(J)S? : 33 

se^jcds : tm 

5 $£>& : -*8S 

hrff □ v— : M# 

mm 

GAAGATCTGA ACATCATCAA CCCAGTAATA ATG 33 

10 E5flM : 9 

K?'l<755£ : 30 

EJtfflSi : ttft 
m<D& : -*0 
htfPv- : US*# 

15 E9J 

CCCGGATCCC GGGAGTTGGT CTGAGTGACA 30 

E5'J#-§- : 10 
: 31 

20 E?'JCDS! : ttift 

: -*« 

WtfPv- : 

E*iJ 

CCCGGATCCA GGCCTCTCAG CTGCACGCTT C 31 

25 

E5'J«^ : 11 
E5l|CDft£ : 32 
E5IJOS : 
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S#n v- : EtH# 

E5'l 

GAAGATCTCC TGTGGTGACC CGAGAGTGGG TG 32 

5 

E 5 'j*^ : 12 
E*iJ<7)ft£ : 32 

E5I|<DS : m £ 

: -*m 

10 h^Pi?- : MM* 

mm 

GAAGATCTAT TATTTTCTTC CAAGCCCGTT CC 32 

E5']## : 13 
15 E?'J£>ft£:21 

EM<OE : ttlft 
«CD» : 

hT^Pv- : asi# 

mm 

20 ATGGCTGCAG CTTCATATGA T 21 

EMW : 14 
E5lJ(7)«S : 20 
E5'i0)s : tm 

25 t»(D» : -*« 

KtKPv- : Ml* 

mm 


CTGTGGTCCT CATTTGTAGC 


20 
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EM## : 15 
EM< 0 *£ : 21 
EMCDS : &M 
$*<D& : -*m 
h^Pv- : IttK 
EM 

CAAATCCTAA GAGAGAACAA C 

EM## : 16 
EM0S£ : 21 
EM0SS : im 
m<n& : -** 
HtKPv- : HSU* 

EM 

GTCCATTATC TTTTTCACAC G 

EM## : 17 
EM<D*$ : 20 
EM CDS : \m 

m<D& : -** 

htfPv- : HE# 

EM 

CAAATCCTAA GAGAGAACAA 

EM## : 18 
EMflftS •• 21 
EM <nm : && 


21 


21 


20 
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h*P V- : Kfttt 

SEM 

GGCATATTTT AAACTATAAT C 21 

5 

EMM : 19 
EM<AS£ : 21 
EM<D£! : 
m < D & : -*$8 
10 KtKpSJ- : MM* 

EM 

ACAGATATTC CTTCATCACA G 21 

EMM : 20 
15 EMflft* : 21 

EM<&8! : 4*81 

: -*sa 

htfPv- : HE# 

EM 

20 GTCCATTATC TTTTTCACAC G 21 

EMM : 21 
EM<&*$ : 33 
EM (DM : 8K 
25 5&<7 )» : -** 

htfPv- : MM* 

EM 

CGAAGATCTA TTATCTTCTA GCTCTTGTCG AAG 


33 
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: 22 

mW&Z : 32 
S25IJCDS : \m. 

5 mo m ■ -*« 

htfP v- : $si# 

E9IJ 

CGAAGATCTA CTTTAGCCAT TATTGAAGTG GA 32 

10 E5<I3# : 23 

IEJ|J(D£S : 33 
E5ij<DS : tm 

mo m : -*« 

KtHPv- : SIS# 

15 SB5i) 

CGAAGATCTT GCTGAGAGAT TCCACAAAGT TCC 33 

SS5l]3^ : 24 

E*']£>5£ : 36 

20 E?iJ0)Si : ttK 

*0)» : -*« 

E94 

CGAAGATCTA GACCAACAAA TTATAGCATA AAATAT 36 

25 

E913# : 25 
E9'l<7)ft$ : 20 

&m<»m ■ mm 
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f»<r>a : 

h/fPv- : 

KM 

TGCTGTGACA CTGCTGGAGC 

KM## : 26 
EMOft* : 32 
EMOS : &K 

aoa : -** 

h^P V- : SHU* 

KM 

GGAAGATCTA TGCCTATTGG ATCCAAAGAG AG 

EM## : 27 
EMO*$ : 30 

emg m : 

Siena : -*# 
h^Pv- : HIS# 

KM 

GGAAGATCTT GACAGAATCA GCTTCTGGGG 

EM## : 28 
EM©* 3 : 33 
EM OSS : a# 

&<na : -*« 

StfPv- : Mtt 
EM 

CGGGATCCTC TTCTGTGAAA AGAAGCTGTT CAC 


33 
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: 29 

SE$|J0>&£ : 30 
E5IJ0S : 

5 tl<7)& : “*11 

htfP v- : SIS# 

E9J 

CGGGATCCCC CGCTAGCTGT AT GAAAACCC 30 

10 SB5'J## : 30 

E*'J(D5$ : 34 

E9J032 : *Sit 
IS (DWi : “**» 
htfPv- : S0# 

15 E9J 

CGGGATCCAG AAAGAACAAA ATGGACATTC TAAG 34 

E*lJ«# : 31 

: 34 

20 E?I](DM : *SSt 

: -*« 

h#Pv- : sat# 

EM 

CGGGATCCTT GTTGAAATTG AGAGAGATAT GGAG 34 

25 

E5iJ#^ : 32 
: 35 

BE?|J0)§! : Mk 



WO 98/15654 


3 5 


PCT/JP97/03579 


®<rm : -x® 

h/-KPv- : ®sa# 

mm 

GGAAGATCTG AGCATAGTCT TCACTATTCA CCTAC 35 

5 

: 33 
: 31 

S5?l]<£>S : ftR 

: -*m 

10 h^ny-:ISa^ 

mm 

GGAAGATCTT AAGAGGGGAG GATCTAACTG G 31 

E5l]#^ : 34 
15 S25'](7)&£ : 33 

mmom ■. 

: -*® 

h#nv- : ata# 

E5iJ 

20 CGGGATCCGA TAGAAGCAGA AGATCGGCTA TAA 3v 

E51J#*I : 35 
mmO&Z : 38 

mmom ■. m 

25 &<D» : -X® 

h tfciv- : a«u* 

E5'l 

CGGGATCCGA TATATTTTTT AGTTGTAATT GTGTCCTG 3 
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E?'l## : 36 
K*IJ<7)§£ : 23 
K?|J <7)S : 

: -» 

h^p v- : utastt 

SB?') 

ATGCCTATTG GATCCAAAGA GAG 
E5»J« : 37 

SBf'Kflfi* : 21 
mw$i : $8 
: “** 

h^P v- : itflitt 

E5'J 

TGACAGAATC AGCTTCTGGG G 

E9JM : 38 
E5iJ(DS$ : 25 
E?I)0)S2 : tttt 
m(7)3S : -*« 
h^Ov- : lEftft 
E5'l 

TCTTCTGTGA AAAGAAGCTG TTCAC 

E5I]« : 39 
E*'lCDft£ : 22 
E5l)<7)S! : tm 
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morn : 

h*Pv- : Mtt 
SE5'J 

CGCGCTAGCT GTATGAAAAC CC 22 

5 

EJiJW : 40 
E5IJ0SS : 36 
E5>]<7>32 : 
tS0>» : -*• 
io h/Kn?;- : 

SE?IJ 

AGAAAGAACA AAATGGACAT TCTAAG 

125']#^ : 41 
15 SE?IJ(7)5$ : 36 

SB5l)<7)S : tttt 
fftOTft : -** 
h#Pv- : KMtt 
E5'J 

20 TTGTTGAAAT TGAGAGAGAT ATGGAG 

EMM : 42 
EM©«£ : 29 
E5H0>1 : ttB 

25 ttttft : -*« 

htfPv- : 

EM 

TCTGAGCATA GTCTTCACTA TTCACCTAC 


29 
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K5I]## : 43 
: 25 

E5IJC DSL : 

5 mow : 

htfn v- : Hiatt 
E$ij 

TCTTAAGAGG GGAGGATCTA ACTGG 25 

10 E$lJ3# : 44 

E?ljtf>££ : 25 

E?l|(^l : fcfit 
|®(D» : -*« 
h#Pv- : Hiatt 
15 E5>1 

GATAGAAGCA GAAGATCGGC TATAA 25 

E*]#^ : 45 
E5iJCDfi$ : 30 
20 EJlICDS : m 

ttftft : -** 
h^fPv- : Hffttt 
E*i| 

GATATATTTT TTAGTTGTAA TTGTGTCCTG 30 

25 

EMM : 46 
EOTOJft* : 25 

em®si ■. 
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: -*«[ 

ktKqv- : ass# 

EW 

ATGGCGGTGC AGCCGAAGGA GACGC 25 

5 

E5'Jt# : 47 
SH^lJCDS^ : 33 
E*i]CD£! : &M 

mm : -*m 

10 h^Pv-:Sia^ 

E9J 

CGTAGTAACT TTTATTCGTG AAATGATTTG ATT 33 
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